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Two samples of National Merit SGholarship 
participants tested in 1962 and the entire population of almost 
800^000 participants tested in 1965 were eKamined* Consistent effects 
in all three groups were observed with respect to both birth order 
and family size (firstborn and those of smaller families scoring 
higher). Control of both socioeconomic variables and mother's age (by 
analysis of variance as well as by analysis of covariance) failed to 
alter the relationships. Step-^down analyses suggested that the 
effects were due to a verbal component and that no differences were 
attributable to non-verbal factors. Detailed sibship configurations 
based on birth order ^ family slie^ sibling spacingf and sibling sex 
were developed for both sexes. The resulting 82 different sibship 
configurations were ranked by test score means, A rank-order 
correlation between sexes yielded a very high value of ,96^ and a 
high correlation was shown to persist within family sizes. References 
and tables are included. (Author) 
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Abstract 

Tv;o sajnpl©s of National Merit ScholarBhip participants tosted in 196P 
and the entire popiilation of" almost SOO^OOO participants tested in 19^5 v/ero 
examined. Consistent effects in all three groups v/ere observed v/ith respect 
to both birth order and family size (firstborn and those of smaller rardlies 
scoring higher). Control of both socioeconomiG variables and mother ^s age 
(by analysis of variance as well as by analysis ^ of covariance) failed to . 
alter the relationships. Step=down analyses suggested that the effcacts were 
due to a verbal component and that no differences were attributable to non= 
VGrbal factors. Detailed sibship configurations based on birth orders family 
BizQs sibling spacing^ and sibling sex were developed for both sexes. The 
resulting 8a different sibship configurations were ranked by test score means. 
A rank-order correlation between sexes yielded a very hi^ value of ,96j and 
a Mgh correlation was shown to persist within family size. 
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Beyond beim^ inerely an intriguing concept j the iisn of birth ut'd-jr 
MB a resoarch variable stGms ^vom its value as a uscnLl, indicator oi' 
early life experience* The only child^ for exainplC; faces a mi^ch dirforcnt, 
familial environment than does the last child of a large family, Nichols 
(196B) has described birth order as a "particularly felicitous varialjle'^ 
because valid information about it can be obtained at aljnost any age and 
because it reveals a ^reat deal about early faiiiily life* Kammeyer (19S7) 
has referred to it as an ^'extreiTiely accessible datum*'" As reported 
information^ such as that obtained through questionnaires in sui'^vey re- 
searchj birth order has the special advantage that it is usually reported 
acGiLrately. These features of birth orders as well as sijnilar demographic 
variables of family structure^ perhaps explain their popularity as research 
variables * 

The long history of research on relationships between birth position 
and achievement variables is well documented by numerous reviews (a*g*^ 
Altus^ 19661 Bayer & Folger^ l$6ji Bradley^ 1968- Hsiao^ 1951| Jones^ 1953, 
19^1 Murphy^ Murphy^ & rewcomb^ 1937 J Sajnpsonj 1965| Schachterj 1965; Schoole 
1972; Sutton-Smith & Rosanbergj 1970). Only those reviews by Altus and by 
Schachter argued strongly for the existence of a relationship (that early- 
bornj and especially firstbornj have higher achievement)* Altus (1965) 
suggested that the observed relationship was^due to a verbal factor* Most 
of the other re^dewers Indicate that little evidence exists for a relation- 
ship between birth order and intelligence or other achievement indicators. 



A recent study of a vary large sajiiple by Record, McKeownj and Edwards 
(1969)5 however, shows clearly that highly si^ificant and consistent 
relationships dp exist (firstborn and early-born scored higher on verbal 
reasoning test)* Eysenck and Cookson (1969) obtained a similar pattern 
of resiilts for 4,000 ll-year=olds with respect to English examination scores. 
The Record investigation, of over 50,000 subjects ^ was conducted by matching 
medical data collected at birth with Eleven-plus examination scores for * 
children of the city of Birminghajn, Englmd, The authors suggested that 
the differences observed were primarily due to between- family differences in 
terms of social class and mother's age at birth. Such a suggestion arose out 
of obs srvations that relationships similar to those among birth order j family 
size, and verbal reasoning scores existed as well among social class, mother's 
age, and verbal reasoning scores. 

The analyses of the present study represent an attempt at verification 
of the Record and the ^senck observations, but with suspected confounding 
factors controlled. A second objective was to explore the possibility that any 
observed relationship is due to a verbal factor, as Altus had indicated. 
Finally, the question of the effects of specific family configurations fomed 
by sibling spacing and sex differences ( as well as birth order and family 
size) was investigated* It was h3^othesiEed that closely-spaced siblings 
experience environmental' influences similar to those of twins. A nmber 
of previous Investigations have indicated that sex of sibling is important 
as well but with no consistent direction in findings (e,g., Chittenden, 
Foan, Zweil, & Smith, 1968| Cicirelll, 1967J Koch, 19^^ 1956; Rosenberg & 
Sutton-Smithj 19©+). 
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Pv/D anjnplea of* liatlonnl Mori I Snholarship participants tontod in 19^<'' 
nnd alniost. t.he entire population of participants tested in ISOl* wero 
exejnineci."^ The fii^st sainple consisted of a random selection oi' the lyo^' 
participants and was termGd the Normative Sainple. The orininal sajupllnr 
of aljnost l^^l^OO v/as reduced to 88^ subjects by a 6k% return of question- 
naires. This group was reduced further to 795 subjects by the exclusion oi; 
twins and participants of fajnily sizes greater than five. And since inissinff 
data on any one of the several measiires used caused additional cases to be 
excludedj the resulting sample size was reduced^ finally^ to 670* The dis- 
tribution of the final 6jO cases ^ by birth order and family size is presented 
n n Table 1# 

Insert Table 1 about here 

The second sample consisted of a random selection of high-scoring 
1962 participants; this sample was called the Commended Grpup, An 
response rate to questionnaires^ and the exclusion of twins and partici- 
pants from fajnily sizes greater than five children^ resulted in a total 
of 1^1^7 subjects for the I962 Cornmended Group, The distrlbvtion of these 
cases is shown in Table 2* 

Insert Table 2 about here 



The third sainple^, esiientially all participants tested in lS6j^ was 
termed simply the 1965 Sample. In the spring of the mSQT was ad- 

mniatered to 79^^589 eleventh=grade students from a total of 17^So8 
different high schools > Occlusive of twins and fajnily sizes greater i'han 
fivSj as well as a smail mmber of cases for whom infomation was not corn- 
plete^ the distribution of cases by birth order^ fainily sizej and sex is 
given in Table J. 

Insert Table 3 about here 

Data 

All aubjects involved were administered the National Merit Scholarship 
Qualification Test (WB^T) in the spring of their Junior year of high 
school. In addition^ selected subjects tested in 1962 were requested to 
complete a Student Questionnaire. Questionnaires were also requested f^otn 
parents and teachers of these selected participants. From the qiiestionnaire 
information a very large number of variables were available for examination* 
In the present study^ particular attention was directed to mother's education, 
father's education^ family income j and mother 's age* 

The second. major source of Information involved In the present study 
consisted of MQT scores for 1965 participants. For the 1965 administration^ 
all subjects wete requested to complete an infomation grid immediately prior 
to taking the test* ^is information grid included an item concerning the 
position of the subject in his fmilyj whether he or she was a twin^ and the 
sexes ^d spacing of siblings. 



The riMSOT consists or five tests: aiglish UsRge^ Mathomaties Usare^ 
Social Gtudlus Readingj Natiaral Scic^nce Readings and Vlovd Usage, All}]C)U)^li 
these lost titles describe the test materials well for thp niost part^ the 
Eiiglish Usage test is primarily a test of graimnatical knowlGd/;;o and the 
V/ord Usage test is a vocabulary test. These tests are described in detail 
in the Wational Merit Interprative Manual (iSSj). Characteristics of these 
tests^ including iiumbers of items^ meansj standard deYiationSi and reliabildti 
are shown in Table k. The Bimi of the five ?MQT tests ^ the Selection 

Insert Table k about here 

Score J serves as an index of* a student overall educational development. 

For the 1962 participan.ts (Normative Sample and Coinmended Group }^ four 
additional measures of father's educationj mother *s educatlonj family income^ 
and mother -s age at birth were used* These measures are described in Appendix 
I, The first three of these additional measures served as controls for 
socioeconomic status and the fourth as a control for possible physiological 
effects as implied by Record et al* (l969)* 

For the 1965 Samplej inform.ation on socioeconomic status and mother ^s 
age was iiot available. On the other hand^ very detailed infoiTAation was 
available .concerning the subjects" family structures* 

Analyses 

The data for the two 1962 samples were analyEed by means of an exact 
least-squares multivariate analysis of variance and covariance as described 
by Bock (1963)* Computations were performed iising the Multivariance program 



of Flmi (1972). 

These techniques were applied^ first ^ to a basic desi^ as depicted 
below: 
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This design involves two factors ^ fainily size and birth order ^ each having 
five levels of observation. Certain cells in such a design^ of course^ are 
nonexistent^ and these are Indicated by "x" above. The "0" indicates that 
observations are available for those cells. The deslpi vras completed by 
the inclusion of the covariates^-mother - s education^ father's education^ 
family Income^ and mother's age* 

The primary objective In the various analyses of variaiice piid covariaiice 
which were perfomed was to reduce the statistical model to Its most parsimoni- 
ous level. The tests of significance were used to determine which of the 
tems in the m.odel contributed beyond random veriation. Once the moab par- 
simonious model was arrived at j point estimates of means for each of the 
fmlly size and birth-order combinations were made. For ex^plej a. model 
of the fom^ 

y.jfc ^ u + + bj^ + ^^^^jk + ®' ^ 
may be reduced if the interaction tem^ (S'^)jk^ dmonstrated to consist 



of' only rpjidom variation. The reduced model ibr eouimation v/ould be; of th«; 
ronn, 

rt A 

which providGs point estimates of the means for each cell in an anal^^sin oV 
vfU'iance model. 

For the very lar^e 1965 sample^ practicalities of data reduction dlctatoci 
a different approach, Meaii scores were computed for each of the 82 sibship 
configiaratloiis aiid these vrcsi^e then combined to test bii"th=order effects^ 
spaaing effects^ and siblinf; sex effects by means of t-tests. 

Results 

196s Normative Ssiiiple Resiilts 

The relationships among the covariates and the independent variables^ 
birth order and family sizQj were firsit examined* These are shown in Figwes 
1^ 2^ 3^ and k in .the fom of both observed and estimated (i^oring intern- 
actions) means for each of the family slze/birth-order combinations. The 
most pronoimced of the relationships are those for father -s education and 
mother/ s age (rigures Z and k) * One notes that the socioeconoinlc variables 
appeax to be highly correlated. That such is the case is danonstrated by 
the pooled within-group correlation matrix of Table 5. The correlation 

Insert Flgm-es 1-^ and Table p about here 

between father's Qducation and mother's education is * 5^4- and that between 
father -s education and family Income is ,52. The correlation between mother's 
education and family incane^ however^ is somewhat less (.35)^ as might, be 
e:^ected. 



Tliese relationsMps among the socioeconomic variables are not sur- 
prising. Nor is a relationship between family size and socioeconomic 
status surprising^ since this is coimnonly reported in the literate©. But 
relationships between birth order aiid socioeconomic variables are puzzling 
aiid may relate to a unique charactarlstic of this population of post- 
World War II birth groups. Some other possible reasons for these puzzling 
relationships have been pointed out by Schooler (1972 ). 

Whether these relationships contribute to the explanation of effects of 
birth order on MBQT scores j however^ depends as well on the degree to which 
the covariates predict MSQT scores* This degree of predj.ctlon was examined 
through a consideration of correlations* The correlations between the socio- 
economic variables and Selection Score were all positive and in the range from 
,13 to ,l8j with father -B education being the best predictor* Accordingly^ 
any one of the three socioeconomic VOTiables woiald explain less than k- 
per cent of the varl^ce In Selection Score, The miitlple regressloii of 
the three teOcen slmultaneoiisly (r = .19) e^lalns unly slightly more of the 
variance In Selection Score, 

Figure 5 shows the results of the analyses of cov^lance. The plotted 
curves d^onstrate the native of the relationships mi the g^-values indicate 
the degree of relationship. Note that statistically Insl^lf leant Inberactions 
are ignored when either plotting relationships or intex^reting ^-values for 
msLln effects. With such a low m^tiple R for the covariates as preMctors 
of ro^QT Selection Score^ the coi^arison of the analysis of variance with the^ 
anaJ^ses of coyarlance yields abjut what would be es^ected — ^very little 

Insert Figure 5 about here 



cilfreronucD in the adjusted means. Although the birth-order eri'oct v/as 
ruducod to some degree (from £ <.00U5 to g<.06lO)^ the adjusted inorui:^ look 
very much the sajne as the imadjusted meaiis. And for faiTiily-si^.e ei'fectsj 
tho reduction In significance level vms only from £<,0036 to 00^12. 
nius the control of socioeconomic status appears to have had more influence 
on birth-order effects thaii it did on family-size effects. Such a result 
leads one to suspect that family-size effects may not be merely an artifact 
of socioeconomic status after all* 

Wlien mother's age was added to the multiple regressionj the value of 
R increased to #23. The effect of this additional covariate^ however^ was 
to reverse the direction of the adjustment j since mother -s age was positively 
related to M^QT score. Tiie result was to^ adjust the bdrth=order effect back 
tO' .about what it was before the socioeconomic variables were removed (£<*0007) 
The addition of mother's age made practlcaily no difference with respect to 
fainily=si2e effects (£<*00i^=5)* 

A similar' analytical procedure was performed with the five riB^QJ tests 
considered as a multivariate set (random d^endent variables). That is^ 
rather than using Selection Score (the linear combination of the =^ve KMSQT 
tests) as a single miivariate dependent va^iable^ the five tests were analyzed 
as a single set of random variables. The three-step process of covariate ad- 
justments yielded a pattern of values similar to that obtained from the 
Selection Score analysis. Tliis multivariate analysis is given in Table 6, 

Insert Table 6 about here 

In both the univ^iate M.d multivariate analyses^ therefore^ the 
influence of the socioeconomic vw^iables was to red,uce the birth-order effect, 
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And in both analyses j the Influence of mother's age was to increase the birth- 
order effect . Neither of these influences, however^ was appreciable andj one 
notes J they tend to cancel each other. Both socioeconomic status and mother *s 
age operated in the same direction with respect to family-size effects , butj 
again, np"' :Uer influence was appreciable. 

The validity of the preceding analyses is, of coursej dependent upon the 
degree to which the assumptions of analysis of variance and analysis of co= 
variance have been met. As a check on the assumption of linearity of regres- 
sions , scatterplots were exajiiined and revealed no obvious departwes from 
linearity. Because of the striking relationship between father's education 
and birth order, a special polynomial regression analysis was perfomed of the 
regression of Selection Score on father's education* Neither quadratic nor 
cubic relationships res\d.ted in significantly greater fit of the data points 
thuji the simple linear relationship. TOie scatterplots also failed to reveal 
any obvious departures fVom the assnnption of nomallty* Bartlett's test for 
homogeneity of variances was satisfied with the exception of the four-child 
family* Since the effects cited persisted In the other family sizes ^ however j 
this departure would not appear to have caused spurious findings with respect 
to birth-order effects. But it would suggest, in combination with the higher 
means for the four-child family (ri^re 5)? that these estimates may have been 
amplified, perhaps, by poor sampling of the four-child familyi Tests for 
homogeneity of regression were performed using procedures of the Multlvar lance 
Version V program (Finn, 197S)* No nonparallel regressions were detected for 
any of the wlthln-group regreisions employed in the analyses of covariance. 

In an Investigation of natural phenomena, however. It Is not possible to 
satisfy completely all assumptions of analysis of variance nor, especially. 



ot' armlysis of covarieiice. Common violations of assumptions in these tenhniqiif?s 
have been pointed out by a number of writers (e.g.^ Cochran^ 1957; Elashoff-^ 19^3} 
Jihrans & Anastaslo, I968; Harris^ Bisbee^ & Evans^ 1971; Lord, 19603 Smith, 19i>7; 
WGrts 8e Linn, l97l)* Assumptions of random assignment to treatment groups can 
only be satisfied by an experimental approach; as is the case for statistical 
independence of covariates and treatments. But it is unlikely that birth order, 
for exajnple, caused the differences observed in socioeconomic status* The 
possibility of errors of measurement in the coYariates, which could have atten- 
uated the covariance adjustments , wouJLd likewise not seem to have caused 
difficulty. The close similarity In the observed and estimated means for the 
oovarlates suggests very little measurem.ent error. 

As a check on such a possibility; hpwevuT^j as = well as a check to determine 
if for any reason the covari^ce procedure was not effective (that is, confound- 
ing variables were not, in fact, controlled), a two-way analysis of variance 
of father -s education and birth order was conducted. Father's education was. 
used because it was the most pronounced of the socioeconomic relationships. 
And fainlly sl^e was Ignored because It is only a traditional variable in birth- 
order studies because of s uspected relationships between it and SES. Actually, 
as can be seen from the previous analyses of this study, fajnily size is a very 
poor control for SES * 

This two-way analysis of variance^ in which socioeconomic status was actu - 
ally controlled, produced results precisely in agraament with the anelyies of 
covariance. Both birth-order and father's education effects were significant 
beyond the .0001 level. Although this analysis of the I962 Normative Sainple 
would appear to be convincing enoughi it was diclded to Gonduct an additional 
analysis of a sljnllar nature on an entirely different group of subjects^ the 
gpjl];" 1962 Commended Group. 
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l96g Commended Group Resists 

The exainlnatlon of the covariate relationships for this sainple revealed 
considerable differences f^om that of the Normativ^e sainple. As Indicated in 
Figiire 6^ none of the socioeconomic variables were sipiificantly related to 

Insert Figure- 6 about here 

birth order. But both father's education and family slze^ however^ were signi- 
ficantly related to family size* This was in marked contrast to the comparable 
relationships in the Wormatlve sam:ple^ where there was no sipiif leant fajnlly- 
size effect with respect to either father's education^ mother's education^ or 
family income* The mother's age relationship^ given in Figure 7^ is strikingly 

Insert Figure 7 about here 

similar to that for the Normative sample (Figujra k) indieating high accuracy 
for the reported mother's age. 

The correlation matrix for the 1962 Coiranended Group is presented in Table 
7* All correlations with NMSQT scores are^ of course^ very low due to the 
extremely narrow range of scores for this select group (approximately two 
standard devlatlona above the meM). The remaining correlatlonsi however^ 

Insert Table 7 about here 

show a pattern very similar to that of the Nomatlve smple (Table 5)* The 
correlation of father's edueaylon and mother's education was almost the same 

for both samples (,^ vs ^^)^ as was that for mother's education and family j 

1 
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income (,53 ys And while the correlation of father's education \fas 

high for both samples j it vms slightly higher for the Nonnative sainple 
(.42 vs ,52)^ as might be expected* 

The estimated Selection Score meajis for the Commended Group beforo ajid 
after the coYarlance adjustments are given in Figure 8, What is of special 

Insert Fig^ore 8 about here 

Interest in Figure 8^ however^ is not the effect of the covariance adjust- 
ments (since there was little to adjust for)| but that a significant birth- 
order relationship exists for the Commended Group despite the limited range 
of scores* It Is a rare variable that shows slpilfieant effects In such a • 
limited range. 

The influence of adding mother's age to the analysis of covarlajice was 
minimal^ as woij.d be expected^ a^id yet the direction of influence was the 
same as for the Normative sample^ Indicating consistency for this Influence. 

The Commended Group observations were also analyzed by taking the five 
NMSQT scores as v. multivariate set. The results obtained In this way were 
similar to those obtained when the five tests were summed to arrive at the 
Selection Score as criterion. These results were also similar to those ob- 
tained from the m^tlvarlate analysis of the Normative sajnple. The birth- 
order effect was still statistically slpiificant (■g^< ,Okjj) ^ while the family- 
BizB effect was not (g <.565^)t As in the Normative sample^ when mother's age 
was added to the cevarlate set^ the birth-order efftct was accentuated (£< .013 



Normative Sample Step^Down Analysis 

Since both of the previous analyses indicated that real effects on ly'MSQT 
saores exists the next question of interest related to the sources of these 
effects. An investigation of sources was conducted using the individual NMSQT 
test scores. These tests were considered in several different orders and the 
Roy-Bargnann step-down F statistic computed for each variable in each order* 
By ordering the NMSQT test of most interest last in the step-down progression^ 
it was possible to determine if this variable made a unique contribution to the 
effect of interest* 

With Word Usage ordered last^ the results for the Normative sample are 
shown in Table 8, The important contrast to note is that between the Math Usage 

Insert Table 8 about here 

test and the Word Usage test^ since these represent the extremes in terns of ver- 
bal components. The univariate g-values^ with no covariates removed^ Indicated 
that the birth-order effect on Math Usage score was not significant (£ < ,9670). 
Dy contrast^ the effect of birth order on Word Usage score was profound < *000l) 
The step-down ^-values showed that^ even after the influences of all other tests 
were removed^ the Word Usage contribution was still sipiificant (g^ < .Olji^), 
Also in Table 8^ the covariates are seen to have little influence on the 
Word Usage score but considerable influence on birth-order differenees with 
respect to English Usage and Natural Science Reading, As in the previous 
analyses^ the socioeconomic variables tend to reduce the birth-order effects 
and mother's age tends to InGreaee them. It is of special interest to note 
that^ when all covariates have been removed and when Word Uaage is ordered 
last J the birth-order effect is still highly significant (2 .OOSl). 



aonsldoriny the final values for both EnGlish Ifeage and Soc-iaa Siudic^n 
Reacllng along with Word Usage^ it is GUggested by Table 8 that thoso scores 
v/lth the gg^eatest verbal components are related to birth order while those 
with the least verbal components (Math Usage and Natui^al Science Roaclin/j) arc 
not. 

The fajnily^size effects ^ noted previously^ are especially interesting 
when viewed ftom the perspective of the step-down analysis. As shovm in 
Table 9^ these effects appear to be different In natiire frojn those associated 

Insert Table 9 about here 

Mith birth order^ even though both influences are related to higher ecjores 
for early-born ( and smaller fajnilles). For family-size differences in abil- 
ities^ the Word Usage score is not the greatest influence. In fact; when all 
covariates m& all other test varlajices are removed^ the effect of fajTiily 
sise.Qn Word Usage is reduced beyond my likelihood of being signify ant ' 
(e ^^^^31)* Only the Bocial Studies Reading score retains a g^-value less 
than *05 <. 0^1-51) at the final step. 

Since the blrth'-order effects appear to be verbal^ it is of interast to 
exajnlne this famly-slse relationship to Social Studies Reading to determine 
if it too may be due to a verbal factor. To test such a possibility^ Social 
Studies Peading score was ordered last in the step«down ajialysls* The re- 
sulting g-values at the final eovarlanee state (both socioeconomic variables 
and mother's age removed) are shown In Table 10. Although these figures do ' 

Insert Table 10 about here 



not demonstrate conclusively that the fajnily-sise effect on social studies, 
was a ¥ei-*bal factor^ this is the implication, When Woi-^d Usage is placed in 
a prior order^ the Social Studies differences with respect to fajnily size dis- 
appear. In any events whatever difference occurs is not unique to Social 
Studies Reading ability* 

Congnended Group Step-Down Analysis 

The resiats of the step-down analysis on the mSQT tests for the Coiranended 
'Group were quite similar to those for the Nomative sample^ although these two 
sets of subjects were entirely different. Birth-order effects remained after 
all covariates and all influences of other tests were removed < ,00^0 )j as 
shown in Table 11* And as was the case for the Nomative sample^ the Natural 

Insert Table 11 about here 

Science Reading scores were most influenced by the various eliminations. 
Although the birth-order effect on Natural Science Reading would appear to 
be quite significant from, an observation of the univariate £ with no co- 
variates removed <,0172)j it bec^nes almost nonQcistent after all co- 
variates aiid other test effects are eliminated (£<*38l9). This was precisely 
the pattern that was observed in the Nomative a ample. The only pattern 
that was not repeated was that for the English Usage scores which was sub- 
staritlally affected by the covariates in the Nomative sample. For the 
Gonmended Groups however ^ the existence of birth-order effects on either 
English Usage or Math Usage appear to be much less probable than in the 
Normative sample, 

EKLC 



The fajnily-size effects for the Coiranended Group v/ero not consicinrecl in a 
stop-down analysis since no effects occiirrecl eithor for the combined tests or 
for the individual tests. 

As I'or tiie Normative sajriple^ Word Usage was reordered to exajiiine the appar- 
ent effect of birth order on Social Studies Reading score < .0129), The 
consequences of this reordering are indicated in tarrris of changed g-values as 
shown in Table 12. One notes the saine pattern of j-^values obtained for this 

Insert Table 12 about here 

sajne order with the Normative sainple. That is^ the Social Studies Reading differ 
ences become insl^ificant when ordered last. Andj again^ the Implication is 
that what differences did occur with respect to Social Studies Reading score were 
a result of verbal factors which were eliminated by placing Word Usage in a prior 
order* 

1965 Sample Results - 

As previously described^ the large I965 Sample was analyzed by computing 
mean Selection Scores for each of the 8g slbship configurations. This analysis 
was performed for males and fcanales separately. These mean Selection Scores 
were then used to rank order the 8a configmations (based on various birth 
orders^ spacings^ and sexes)^ and the rariks for males and females were compared, 
Next 5 the rank ordering was performed within fmillles of a constaiit size* 
Finally^ combinations of sibshlp configurations were formed for the investi- 
gation of birth order^ slbllne spaolns,? sex of sibling effects- 

These rank ordirlngs for the total set of '82 conflpirations are included in 
Appendix II. The rar^-order correlation between sexes obtained was ,96^ suggest- 
ing a very high consistency in ranks for both males and females. The sibling 
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configurations occupying ranks 1, 6, 10, li^, 20, SS, 6if , and 68 were Identical 
for both males and females* Twim occupied rank 72 for males and rank 70 for 
femalesj which indicates agreement-with most twin research (that twin av- 
erages ai^e low on achieyenent tests, especially those with large verbal compo- 
nents). That such a high correlation was not merely an artifact of increasing 
fajnily size was demonstrated by a similar rank-order correlation within the JS 
configurations of the three-child fajnlly where a value of rho ^ .9_5 was obtained. 

V/hen those Gonfigurations representing constant birth order and. constant 
family size were combined, the relationships depicted in Figure 9 resulted. 
One observes trom Hg^are 9 that the pattern of Selection Score meajis is much 

Insert Figure 9 about here 

like that found for the I962 Nomative sample (Figure 5)^ where the means were 
estimated using the least squares techniques. One notable difference between 
Figures 9 and 5 occurs for the case of the four=child fajnlly. The high 
values of mean Selection Scores estimated for four-child families in Figure ' 
!) are most probably dus to sampling difficulties. And the rise in mean scores 
from birth order four to birth order five is most certainly a result of the 
small numbers of observations in these cells* 

• Whereas the results of the I962 Nomative sample were statistically 
significant primarily in tems of main effects j however j almost all of the 
differences in Figure 9 are significant beyond the ,01 level* This is^ of 
course^ because of the much larger niamber of cases represented in Figure 9, 

Combinations of sibling configurations were also combined to obtain com- 
parisons among different categories with respect to the number of slbllngi 
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of a given sex. Wdle some very small differences wtre noted, aljnost none 
of these ahtainod statisbidal slgnlficanee (despite the iRVfrfl nimiber of casas) 
and there was little aonsistency with rdgard to direction of effects, it 
v^as concluded, therefore, that effects of sex of sibling were not of great 
importance. Others have found sex of sibling to be significantly related to 
achlevernent variables (e.g., Koch, 195^0- 

Sibling spacing effacts v;«re examined by a similar grouping of sibship 
configurations. An analyslB of .jpaclng effects was possible only for two- • 
child and three-child fajnilies, since spacing infomation was ignored for 
the larger family sizes. The r8sijJ.ts of the spacing analyses are shown in 
Figures 10 and 11. These two figures indicate that a consistent spacing 

Insert Figures 10 and 11 about here 

effect operates with respect to laterborn. Where the interval spacing of 
siblings Is far (3 years or more), the mean scores for secondborn or thlrdborn 
are above the average for such c-TOfiguratlons . However, where the secondborn 
or thirdborn follows his preceding sibling closely In age (by 1 or 2 years), 
the mean scores are somewhat depreaaed. 

Discussion 



The analyses of variance and oovariance for the 1962 samples eonfirm 
the relationship between birth order and achievement, often noted in the liter- 
ature. These analyses suggested, also, that the . observed relationship was rot 
attributable to family dlfrerences of father's education, mother's education, 
and family Income, or to family differences of mother's age, or to aomblnations 
of these factors. Moreover, the relationship between fajnily aizo mi 



achievement appeared to be related to some characteristic of fajnily size it- 
self rather than to socioeconomic status alone. Such a result is in close 
agreenient with the contention advaiiced by Nisbet (1953). 

That the primary source of the score diffarences is verbal in nature 
was Indicated by the stap-dQ^m aiialyses on the individual M^QT tests* 
After all other sources of variation were Tmioved^ the birth«order differences 
for the most purely verbal of the MQT test (Word Usage); remained. Further- 
more^ when Word Usage was removed firsts all other differences became in- 
slgnifiaajit. The step-down analyses for the famlly-sise effects revealed 
slightly different^ but similar^ verbal differences. 

The detailed breaicdowns of family configurations available for the 1965 
Sample was useful for substantiating the results of the two smaller 1962 
samples^ as well as for investigation of more subtle effects of sibling spacing 
and sibling sexes* One musual finding occOTred with regard to the Influence 
of sibling sexes. Several investigations had reported significant differences 
in birth=order effects where the number of like-sexed siblings was varied. 
These studies had failed^ however^ in demonstrating any consistent direction 
for such effects. The present study indicated no appreolable differences at 
all when the number of llke-sexed siblings was varied. 

Conversely^ the 1965 Sample suggested some striking effects associated 
wibh age spacing of siblings. Where a sibling followed closely in age^ the 
scores were depressed. This observation was made whether the family size was 
two-child or three-cAlld. Where the age spacing interval was far^ however^ 
the same differential did not occur. 

Because the birth-order effects on total scores appear to be attribut- 
able to a specific ability of a verbfiil nature^ md because of the apparent . 



impo-rlajice of spacing effects, one is led to believe tlmb these differencioa 
are duo to onvlroimiental causea. Neither phyglQiogical theories nor eoonomif 
theories would e^qDlain differences in verbal achievement, but not in. nonverbal 
achievement. And although closeneas of siblings might ba related to socioeconomic 
status (poor parehta have closer children), the fact that scores are depressed 
only for closely Itollowin;^ siblings tends to preclude such a possibility. 

Therefore, of the three traditional explanations for blrth=order effects 
(physiological, economic, and social-psychological), the last would aeem to 
offer the most promise. Much speculation has been made of the possibility 
that parents have greater expectations for their firstborn, and that such 
expectations drive the firstborn to greater achievements. Even though such 
an explanation is soclal-psycholOElcal the results of the present study would 
not entirely support such a theory. Nor would an expectancy theory appear 
to explain the significantly lower achievement for closely following siblings, 
but not for nonclosely following siblings. 

An entirely different social -psychological theory, however, would sean 
to explain not only the results raported herein but the results of studies 
of twins and of famlly-size effects as well. A common denominator tying 
together low achievement for twins, those of larger families, later birth 
orders, and closely following siblings is the lack of isolation fi-om other 
siblings dm^lng early developmental stages. And this conmon factor relates 
specifically to verbal development. Only firstborn nontwlns, and laterborn 
who follow at some distance, have the opportunity for close one-to-one inter- 
actions vith parents (and at the higher verbal level of parent/child inter- 
action). McGurk and Lewis (l972) describe these parent/child interaction 
differences among different sibling configurations in more detail. 



The twin study of Record, McKeowrij and Edwards (l970) serves as m excel- • 
lent danonstration of the effect of isolation troia other siblings. Even 
though nomal twins who grew up to the time of testing (age ll) together had 
decidedly depressed verbal reasoning scores^ surviving twins whose Go=twln 
died at birth or shortly thereafter had scores about the same as nontwins* 
Msbet-s (1953) study indicated that fainily-slze effects were not entirely 
due to socioeconomic factors* tod the present study appears to support Nisbet's 
contention. For families of no more thm five children^ as studied here^ 
there is no indication of appreciable family^size effects due to socioeconomic 
causes, Past studies which have shown that the family-size effect relates 
to lower socioeconomic status for largi fajnllles no doubt included very 
large family sizes. In such cases of very large families^ the socioeconomic 
factor probably Is of considerable Importance, Mnally^ spacing effects 
similar to those reported here are detectable In previous studies by Koch 
(195^ J 1956) and by Rosenberg and Sutton-Smith (196^1-)^ although these studies^ 
■ Involving relatively small numbers of cases ^ were not in all aspects in- 
ternally consistent. 

Conclusions 

Analyses of three new sets of data indicated consistent birth-order 
effects^ suggesting higher academic achievemant for ea^lyborn. Additional- 
ly^ the often observed relationship between family size and achievement was 
corroborated. But the contention that the larger family sizes have lower 
achievement because they have lower socioeconomic status was not supported. 
It was CQncluded that the famil^^slze effect was most probably due to the 
same causes, In part^ as advanced for the birth-order effects, viz., 

ERIC 



differential parent/child interaQtion during early dev el opine ntal starves. 

Such a social -psychological hypothesis was supported as well by analyses 
indicating that both the birth-Qrder and fajnily-size effects on achieveiiient 
scores were due primarily to a verbal factor. Neither physiological theories 
nor economic theories would account for these specific ability differences* 
Moreover^ only a social -psychological theory would appear to explain differant 
achieyeinents for different sibling spadings. 
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This paper is a condensed version of a dissertation (Breland, 1972) 
completed at the State University of New York at Buffalo* 

The author is indebted to Robert C, Nichols , State University of New 
York at Buffalo ^ for the unusual data sets involved in this study* 
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Table 1 

Distribution of 1962 Normative Sarnple Participants 
by Family Size and Birth Order 



Birth Order 

Family Si^e ^ — — — —-■ ^ - - - -- — 



1 

0 


79 
119 


90 








79 
209 


3 


61 


76 


k3 






182 


k 


56 


37 


21 


23 




137 


5 


12 


13 


12 


10 


16 


63 



670 



'Nuin'ber of children in family. 
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Table 2 

Distribution of 1962 Coimiended Participants 
by Faaiily Size and Birth Order 



a 

Family Size 




Birth 


Order 








1 


2 


3 


h 


3 


Totals 


1 


175 










175 


2 


282 


137. 








1»19 


3 


ITS 


96 


1+9 






317 


k 


108 


33 


20 


Ik 




175 


5 


32 


13 


6 


6 


h 


61 

l,li>7 



'Number of children in famly. 



Table 3 





1965 Partlc;: 
— - 


-,;„j;-:s by Sex, Fajriily 


Size, Slid Bij 


rth Order 


Family Size 




. ■ . _ ^- . 

Birth Order 






1 


2 3 


4 


5 


1 ■ 


385650 


Males 






2 
3 


61,867 
45 ,657 


31*1^9 P? 208 






k 


255815 


11 ^hgi 11 119 




■ 


3 


12,632 


8.391 5,776 
Female B 


3,763 


4,193 


1 


39 s 403 








2 


59 5634 


46,4l6 






3 


44,168 


31,704 22 878 






It 


26,167 


18,393 11 5 


B 511 




5 


12,739 


9,193 5 8514 
Total 






1 


78,053 








2 


121,501 


91,897 






3 


89,825 


62,853 45,086 






k 


51,982 


35,890^ 22,888 


16,740 




5 


. 25,371 


17,584 ■ 11^630 


7,822 


7,927 


^ Totals 


366,732 


208,224 79,604 


24,562 


7,927 687,049 
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Table k 

Characteristics of the NMSQT S-ummarized from Sajnplei 
Beprasentative of National Merit Program Participants 



Number Relia'bilities 



Measure of Items Maan S.D. KB-20 Odd/Even 

English Usage 76 19 .3 k,3 ' .89 .90 

Math Usage ItO 20.5 6.0 .85 .8? 

Soc. Sci. Read. 51 21.0 5.0 .87 .88 

Wat. Sci. Read. 51 21.0 5.5 .Bk .86 

Word Usage 88 21.0 5.0 ,9k- >9k 

Selection Score 3O6 103.5 22.5 -97 .97 



Note,— Prom National Merit Interpretive Manual (SM, 1965 )> (Based 
on data from test administrations during the years 1960=6k, ) 
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Table 5 

1962 Noi'mative Sample Correlation Matrix 





Variable Nuinber 










Varia'ble 




ir 










and Description 


1 


2 


3 


k 


5 


6 


7 


8 


9 


10 


1. 


Mother Age 


1.00 




















2. 


Mother Education 


.16 


1.00 


















3. 


Father Education 


,11 


.5k 


1.00 
















it. 


Family Inaome 


.Oh 


.35 


.52 


1.00 














5. 


English Usage 


.16 


.12 


.16 


.07 


1.00 












6. 


Math Usage 


.09 


.13 


.13 


.11 


.29 1 


.00 










7. 


Social Studies 


.11 


.10 


.13 


.09 


.1*5 


.1*0 


1.00 








8. 


Natural Bcienca 


.10 


.08 


.11 


.11 


.1*6 


. 1*6 


.65 


1.00 






9. 


Word, Usage 


.17 


.11+ 


.18 


.10 


.51* 


.1*0 


.61* 


.58 


1.00 ' 




10. 


Selection Score 


. .16 


.15 


.18 


.13 


.69 


.69 


.82 


.83 


.81 


1.00 



Table 6 

Multivariate Analysis of Covariance 





step 


Operation 


Birth 
Order 


Family 
Size 


Inter- 
action 







P < 




1. ANOVA 


.0078 


.021+7 


.0693 


2. SES removed 


.Oltl3 


.0257 


.0903 


3. SES + Mother's. 


.0015 


.oko6 


.1153 



Age removed 



Table T 

1962 Commended Group Correlation Matrix 



Variable Number 
aiid Description 



Variable Niimber 



1, Mother Age 1*00 

2, Mother Education .08 1.00 

3, Father Iducation .00 .JO 
k. Family Income -.03 .33 
5, English Usage -.02 ,05 
6* Math Usage -,02 ,01 

7. Social Studies .06 .Ok 

8, Natural Science -*05 .02 
9» Word Usage ,09 ,07 

10. Selection Score ,02 .07 



10 



1.00 

/k2 1,00 

.02 ,00 1,00 

.08 .08 -,11 1,00 

.01 .07 --05 .01 1,00 

,02 -,02 -.17 '11 .21 1,00 

.Ok ,02 ,15 *.l6 ,23 .06 1,00 

.06 ,07 .36 .50 .55 ^k6 ,U6 1,00 



Table 8 
1962 Normative Sample 
Step-Dovn Analysis for Birth Order Effects 



Variable Univariate Step-Down 



No Covarlates Rtmoved 

English Usage ,o1iT6 ,ok'j6 

Math Usage ' ,9670 ^pi^go 

Social StudieB ,0025 - .018t 

Natural Science ,0223 ,i*528 

Word Usage ,0001 ,013ii 

SES CoYariatee Removed 

English Usage ,2130 ' ,2130 

Math Usage ,Sk8k .8270 

Social Studies ,0178 ,0321* 

Natural Science ,10U2 ii278 

Word Usage ,0025 .0331 

SES and Mother Age Covariates Removed 

Eiglish Uiag© ^oOkB .00i*9 

Math Usage *8910 .9332 

Social Studies ,00l6 .Oi+OS 

Natural Bcience ,0137 ,1^832 

Word Usage ,0001^ .0051 
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Table 9 
1962 Normative Sample 
Step-Down Analysis for Fraily Blze Effect 



Variable Univariate ^ Step-^Down 



No CoTOriates Removed 

English Usage ,0391 ,0391 

Math Usage ,0Q97 ,0766 

Social Studies .OO58 .OkSj 

Natural Science .0570 ,3658 

Word Usage ,0856 ,7620 



SES Covarlates Bemoved 

English Usage ,Ol+i^£ ■ ,0hk2 

Math Usage _ .0085 .061+5^ 

Social Studies *0070 ,Oi|86 

Natmml Science . .0639 .3508 

Word Usage .1236 .83ii5 



SES and Mother Age CovariatiS Removed 



English Usage ,1071 ' ,i071 

Math Usage .Q3kl ,1188 

Soeial Studies ,0063 .0U3I 

Natural Science ,0586 ,362^ 

Word Usage ^ ,0782 ,531+7 
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Table 10 

Nonnative Sample Step-Down Analysis 
After Re-Ordering of Variables 



Birth Order 



Fajnily Size 



Math Usage 
Word Usage 
English 

Natural Science 
Social Studies ' 



. 8910 
.0001 
.5279 
.681*8 
.2295 



.031*1 
.1015 
.521*3 
.2107 
.2798 



Table 11 
1962 Commended Group 
Step-Down Analysis for Birth Order Effecti 



Variable 



Engliah Ueage 
Math Usage 
Social Studies 
Natural Science 
Word Usage 



Univariate 
E 



No Covariates Removed 



.8093 
,6236 
.0748 
.0172 
.0091 



Step-Down 



.8093 
.6866 

,079? 
.0561 
,03T8 



English Usage 
Math Usage 
Social Studies 
Natural Science 
Word Usage 



SES Covariates Removed 

.8079 
.6521 
.0681 
.0130 
.Ollij 



.8079 
.7153 
.0727 

.01+37 
.01+98 



SES ajid Mother Age Covariates Removed 

English Usage .7396 
Math Usage .6675 
Boclal Studies .0107 
Natural Science .1929 
Word Usage ,0005 



.T396 
.7239 

.0122 
.3819 
.001+0 
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Table 12 

Commended Group Step-Down Analysis 
After Re-Ordering of Variabies 

Birth-Order Effect 



Math Uiage .6675 

Word Usage »000l^ 

English ,5712 

Natural Science ,3^87 

Social Studies ,220i^ 
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Flfiure Captions 

Fig, 1, Mother educationj I962 nomative sainple^ Qbserved ajid eDtiinated 
means by birth order and faanily size. 

Pig, S. Father educationi 1962 nomative sample^ obserired and estimated 
means by birth order and family size. 

Fig* 3* Famly income^ 1962 normative sample^ observed and estiinated 
means by birth order and family size. 

Fig. Mothar age^ 1962 normative sample j observed and estimated means 
by birth order and family siae. 

Fig, 5* Selection score^ 1962 normative sample^ estimated means with 
and without covariate adjuatments by birth order and family size. 

Fig, 6, Socioeconomic variables j I962 coininGnded p*oupj estimated means 
by birth order and family size* 

Fig. 7« Mother age^ 1962 conmended groups observed and estimated means 
by birth order and family size. 

Fig. 8. Selection scores 1962 commended groupj estimated means with and 
without covariate adjuistments . 

Fig. 9. Selection scores 1965 sample^ means by sexj birth order^ and 
family sise. 

Fig. 10. Spaelng effects on selection seore^ two-child families^ 1965 
s alleles 

Fig. 11, SpaGlng effects on selection score^ three-child families, 1965 
eam^le. 
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3.5 
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•H 

S3.0 
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u 
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2.0 



Obaerved 



□ 




p < . 91 , interao tion 



1.5 



12 3 4 5 
Birth Order 



4.0 



3.5 



3.0 



2.5 



2.0 



1.5 



Egtimated 



p <.027, isirth order 
P<,958, family oize 



1 2 3 4 5 
Birth Order 
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Symbol 

w 

o 

□ 
O 



Family 
Slat 

1 

2 
3 
4 
5 



4.0 



3*5 



o 

-P 
Q 



3-0 



id 

2,5 



0) 



2.0 



1.5 



Observed 




p<.072, interaction 



1 2 3 4 5 
Birth Order 



4.0 



3.5 



3.0 



2.5 



2.0 



1,5 



Estimated 




p<.0001, birth order 
p< .ll44f family size 
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Birth Order 



0 

ERIC 
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0 

□, 
O 
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1 
2 
3 
4 
5 



4.0 



3.5 



i 3.0 



•H 

a 



2.5 



2.0 



1.5 



Observed 




p < .28, interaction 



1 ? 3 4 5 
Birth Order 
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The three socioeconomic varia'bles were obtained from guistionnaire items 
Including the following Inforinatlon' 



Mother and Father Education: 

8th grade or less 
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. High school graduate 
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$5,000 to klM9. 

$7,500 to $9,999. 
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$15,000 to $19,999. t . . , , 

$20,000 to $2U,999 

$25,000 and over, 
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Mother's age at 'birth of subject was estimated "by subtracting l6 years from 
the mother's age reported in the Parent Questionnaire, 
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